In the present study, 21 thermo tolerant tomato (Solanum lycopersicum L.) genotypes were evaluated to delineate the extent of genetic diversity through 10 quantitative traits. The genotypes were categorized into 4 distinct clusters using D 2 statistics. Cluster IV had the maximum number (10) of genotypes, where all heat tolerant genotypes grouped together, followed by cluster I (5). Intra cluster analysis revealed that the cluster IV had highest distance, while the inter cluster distance was maximum between cluster III and cluster IV (6.53) indicating the presence of wide range of variability among genotypes of the cluster. Cluster IV recorded maximum cluster mean for yield (579.0), average fruit weight (33.33) and fruit set per cent (54.8) and the cluster III recorded highest mean value for days to 50 percent flowering (67.33). Principal component analysis showed that the first two principal components (PC's) accounting for 77.6 per cent of total variation. On the basis of inter cluster distance, cluster mean and principal component analysis observed in the present study, a crossing programme involving genotypes from cluster IV will be promising one for developing heat tolerant tomato hybrids.
INTRODUCTION
Tomato is one of the most popular, widely cultivated and versatile fruit vegetable grown extensively in the world. It has originated in the Peru-Equador region of the Andes in South America (Rick, 1969) . In India, it ranks second among vegetables in area and production and occupies an area of 1.20 Million hectares with a production of 19.40 Million tonnes and productivity of 16.10 tonnes per hectare (National Horticulture Board, 2015) . It can be consumed fresh as salads or after cooking and utilised in the preparation of wide range of processed products like paste, puree, sauce etc. Also, tomato is considered as one of the most important 'protective foods' because of its special nutritive value and health benefits. Tomatoes are rich source of fibers, Vitamin A, Vitamin C and minerals like Calcium, Iron and Phosphorous in human diet (Saleem et al., 2013) . Tomato pulp and juice is digestible mild aperients, a promoter of gastric secretion and blood purifier. Apart from this, lycopene is valued for its anticancer property. It acts as an antioxidant, which is often associated with carcinogenesis. Looking at its economic importance, there is always a need for improved varieties or hybrids in future for desirable agronomic traits. The present day breeding shifts to the identification and use of lines which are tolerant to abiotic stresses particularly high temperature stress when tomato crop is concerned. Also, tomato is highly amenable to genetic improvement owing to its high degree of homogeneity and ease of controlled pollination. Genetic diversity is the basic requirement for successful breeding programme. Collection and evaluation of germplasm lines and genotypes of any crop is a prerequisite for a breeding programme and provides a greater scope for exploiting genetic diversity (Vavilov, 1951) . The multivariate analysis (D 2 ) is a powerful tool to measure the genetic divergence within a set of genotypes and rational choice of potential parents for hybridization in a breeding programme (Murthy and Arunachalam, 1966) . The genetic improvement of tomato mainly depends upon the amount of genetic variability present in the population. Hence the present study aimed to estimate the genetic divergence and clustering pattern among twenty one thermo tolerant genotypes of tomato. and at an altitude of 228.6 m above mean sea level) during the summer season (March-June) of the year 2014. The climate of Delhi is semi-arid with hot summers and cool winters. The experimental material consisted of 21 contrasting thermo tolerant and diverse genotypes of tomato (Table 1 ) and the experiment was laid out in randomized block design with 3 replications. All the recommended cultural practices were followed to raise a healthy crop. Ten quantitative characters viz., leaf length (cm), leaf width (cm), days to 50 per cent flowering, In vitro pollen germination, average fruit weight (g), fruit polar diameter (cm), fruit equatorial diameter (cm), pericarp thickness of fruit (cm), fruit set per cent and yield per plant (g) were taken into consideration for estimating genetic diversity. The mean values of five plants were taken for the analysis of genetic divergence following Mahalanobis (1936) . The genotypes were grouped into different clusters following Tocher's method as described by Rao (1952) . The average intra and inter cluster distances and contribution of characters towards genetic divergence were estimated by using the method as described by Singh and Chaudhary (1977) .
MATERIALS AND METHODS

Genetic
RESULTS AND DISCUSSION
Twenty one tomato genotypes were analysed for genetic divergence following Mahalanobis D 2 statistical procedure. The D 2 values which determine the statistical distance among various genotypes reflecting their genetic diversity were estimated for each pair of genotypes under study. 21 genotypes were categorized into into 4 distinct clusters using D 2 statistics based on morphological traits (Table 2 ). All the wild genotypes and exotic collections were grouped into cluster I and cluster III (Spr-1, Spr-2, Spm, SPM 1, SPM 2, SPM 3 and SPM 4). Cluster IV comprised of 10 genotypes represented by heat tolerant genotypes namely Pusa Sadabahar, Pusa Sheetal, Chikko, LP-2, PSH-3, TH-348-T2, Balkan, TH-348-4-R, TH-348-4-2, TH-348-4-5-1, while cluster II showed 4 heat sensitive genotypes namely Pusa Ruby, Pusa 120, Pusa Rohini and Pusa Gaurav. Average intra (diagonal) and inter cluster distance of different clusters (Table 3) indicated that maximum intra cluster distance (1.94) was recorded in cluster IV, while the inter cluster distance was maximum (6.53) between cluster III and cluster IV followed by cluster II and cluster III (5.70). The maximum inter cluster distance showed the presence of greater divergence in these clusters, while maximum intra cluster distance showed the presence of greater divergence within the cluster. The above report is a kin with the findings of Singh et al. (2008) in tomato. Reddy et al. (2013) also reported maximum inter cluster distance between the cluster III and IV while studying the genetic diversity among 19 genotypes of tomato. Cluster means of different genotypes (Table 4) indicated that genotypes in cluster I exhibited minimum cluster mean for fruit equatorial diameter (2.3) and maximum for days to 50% flowering (55.8). Similarly genotypes in cluster IV recorded maximum cluster mean for yield (579.0). The lines fall in to same cluster having lowest degree of divergence (Fig. 1) while, the lines fall in to divergent clusters will produce transgressive segregants when selected for parents in breeding programme. Sharma et al. (2006) 
Fig. 2. Principal component analysis of 21 thermo tolerant tomato genotypes revealed by morphological traits.
(PCA) resolves complex relationships into interactions of fewer and simpler factors. In this technique, the data matrix is derived from the distances (or similarities) between the operational taxonomic units. The principal component analysis of the morphological traits is presented in (Table 5, Fig 2) . The first 2 PC's having eigen value more than one accounting for 77.6% of total variation based on morphological traits. PC-1 showed positive factor loading for leaf length (0.30), pollen 
Conclusion
From the present study it was noted that all the varieties and genotypes were grouped into different clusters. All the thermo tolerant genotypes (Pusa Sadabahar, Pusa Sheetal, Chikko, LP-2, PSH-3, TH-348-T2, Balkan, TH-348-4-R, TH-348-4-2, TH-348-4-5-1, Spr-1, Spr-2, Spm, SPM 1, SPM 2, SPM 3 and SPM 4) and thermo sensitive genotypes (Pusa Ruby, Pusa 120, Pusa Rohini and Pusa Gaurav) were represented by distinct clusters, indicating that clustering was done effectively. Thus, the present experiment provides useful information about thegenotypes/varieties belonging to different clusters, which upon crossing are likely to yield desirable recombinants. To have better recombinants, the hybridization between genotypesin cluster III and cluster IV which depicts maximum inter cluster distance (6.53); will be useful for exploitation of heterosis for yield and its components traits.
